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B. KOH & ASSOCIATES, INC.
Environmental Restoration

Radioactive Waste Management
225790

9199 Reisterstown Road, Suite 111-C
Owings Mills, Maryland 21117-4520

Telephone: (410) 356-6612
FAX: (410) 356-4213

Thursday, January 25,2001

Ms. Vemeta Simon SE-5J
Emergency Response Branch
U.S Environmental Protection Agency
77 West Jackson Boulevard
Chicago, IL 60604

Dear Ms. Simon:

In a recent telephone conversation you asked if the physical samples and/or the gamma
spectra for the results we reported in SUMMARY OF RADIOLOGICAL SURVEY,
TIME-LIFE PROPERTY, CHICAGO, ILLINOIS, dated May 2000, were available. In a
subsequent conversation, Mr. John Yang, Gai-Tech, Inc., indicated that you were
interested in just four particular samples.

We have already disposed of all the samples from the investigation, however the gamma
spectra are enclosed with this letter. The samples identified by Mr. Yang and the
corresponding laboratory ID's are as follows:

TL-BH3 2'-4' 2000034002A
TL-BH40'-2' 2000034006A
TL-BH5 2'-4' 2000034010A
TL-BH22 0'-2' 2000034025A

If you have any questions regarding the enclosed results, please let me know.

Sincerely yours,

Barry Koh, Ph.D.
President

Enclosures

cc: John Yang, Gai-Tech, Inc.

BK/ndd

NWF/MiK./Gei-Ttch
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A N A L Y S I S

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Type
Sample Geometry

Peak Locate Threshold
Deak Locate Range (in channels)
3eak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
\cquisit ion Started

-ive Time
<eal Time

4/2~/0 0 5:14:50 ?M

2000034003A

soil
bl

2.00
1 - 65535
1 - 65535
1.000 keV

2.010E+002 g

4/19/00 6:00:00 AM
4/27/00 4:08:00 PM

270".f seconds
2780.5 seconds

Energy Calibration Used Done On
Efficiency Calibration Used Done On

3/20/00
4/26/00
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• ***«****»**

Sample Title: 2CGG034003A
Nuclicie Library Used: C: \GZN'IE2K\CAMF:i.ES\NA7'JFJM. NL3

IDENTIFIED NUCLIDES

Nuclide Id' Energy
Name Confidence (keV)

TL-208

BI-212

^B-212

BI-214

PB-214

RA-226
Ac-228

T̂H-234

U-235

0.969

0.841

0.996

0.995

0.994

0.998
0.990

0.317

0.592

583
860
39

727
785

1620.
74.
77.
87.
89.

115.
238.
300.
609.

1120.
1764.
241.
351.
186.
338.
911.
968.
63.
92.

143.
163.
185.

.00*

.00*

.86

.17*

.42*

.56*

.81*

.11*

.20*

.80*

.19*

.63*

.09*

.31*
,29*
.49*
.98*
92*
21*
40*
07*
90*
30
60*
76
35
71*

Yield
(%)

85.80
12.00
1.10

11.80
2.00
2.75
9.60

17.50
6.30
1.75
0.60
44.60
3.41
46.30
15.10
15.80
7.49
37.20
3.28

12.01
29.00
17.46
3.81
5.40

10.50
4.70
54.00

Activity
(pCi/g )

5.23986E+002
6.17783E+002

9.71392E+002
1.22852E+003
1.05"-. £-003
1.53624E+003
1.27237E+003
1.39333E+003
4.43399E+003
1.19346E+003
1.40986E+003
1.28244E+003
7.75988E+002
8.89968E+002
1.01766E+003
1.30527E+003
7.16075E+002
9.81091E+002
1.42975E+003
1.60099E+003
1.63112E+003

Activity
Uncertainty

1.87808E+001
1.99054E+001

2.97989E+001
4.39093E+001
6.15763E+001
6.23081E+001
5.16481E+UU1
5.17219E+OOi
1.59009E+002
1.27013E+002
1.51845E+002
1.24063E+002
2.61535E+001
2.40428E+001
8.23111E+001
1.40425E+002
5.88013E+001
1.01394E+002
1.22792E+002
4.16767E+001
4.21385E+001

1.53159E+003 5.28306E+001

5.95916E+001 6.23301E+000

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30
Errors quoted at 1.000 sigma
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Nuclide
Name

TL-208
BI-212
PB-212
BI-214
PB-214

? RA-226
Ac-228
TH-234

? U-235

R ~ r p :r >;

Nuclide
Id

Confidence

0.969
0.841
0.996
0.995
0.994
0.998
0.990
0.317
0.592

f̂  r-l -̂« —. -̂  •*, T̂ t

f * *- » -n. ̂^ ^A ' r,. ̂ s ri
Activity
(pCi/g )

5.6816Q3E-r002
1.053136E+003
1.469674E+003
8.457130E+002
8.039731E+002
9.810907E+002
1.605646E+003
1.531587E+003
5.959158E+001

•— - r ••?. E ? - ? T —

Wt near.
Activity
Uncertainty

1.366064E+001
2.289004E+001
2.867521E+001
1.730447E+001
5.423819E+001
1.013943E+002
2.880493E+001
5.283056E+001
6.233005E+000

? = nuciide is oart of an undeterrr.ined solution.
X = nuciide rejected bv the ir.t:erf-:r-3.".. -3 _,.^-._,^_._
@ = nuciide contains energy lines not used in Weighted Mean Ac

Errors quoted at 1.000 sigrr.a
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U N I D E N T I F I E D P E A K S

Peak
No.

M 1
m 2
m 3
m 4
M 7

11
M 12
m 13

15
M 16
r. I"7

m 18
rn 19

20
21

m 23
24
25
26
27
30
31
32
33
34

M 35
37
38

M 39
m 40

43
M 44
m 45
M 46
m 47
m 48
M 49
m 50

51
52 '

M 53
m 54
m 55
m 56.
M 57
m 58
59
60

Peak Locate
Peak Locace

Energy
(keV)

49/34
52.95
57.00
60.91
84.47
99.64

105.53
108.90
129.20
141.43
146.2"'
149.46
154. 1C
166.60
176.50
191.62
199.40
209.46
216.13
224.24
252.71
258.95
270.44
277.52
288.36
295.40
315.80
321.89
328.16
332.51
378.10
386.72
389.26
399.98
405.24
409.65
441.02
445.27
453.00
462.20
469.85
474.26
478.69
480.88
487.48
492.37
504.12
510.92

r r rrr.s z. t
n Channe
rhannel : 4096

Peak Size in
Counts per Second

6.2842E+000
9.6661E+000
6.1911E+000
3.8586E+000
4.3036E+000
2.3573E+000
5.1007E+000
1.9034E+000
7.7510E+000
1.8562E-001
6.3302E-OQ1
5.1888L-001
2.5641E+000
2.6080E-001

-1.1630E-001
1.4547E-001
2.3449E-001
8.4069E+000
5.1648E-001
2.0817E-001
4.1136E-001
2.8894E-001
5.9637E+000

. 3.4853E+000
4.6272E-001
1 .6889E+001

-1.2515E-001
-2.1979E-G01
5.1038E+000
6.4578E-001
1.8728E-001
2.4952E-001
2.7352E-001
1.1080E-001
1.2495E-001
2.6265E+000
1.7789E-003
7.6011E-004
4.2355E-001
5.3454E+000
4.7457E-002
9.1612E-002
1.8446E-001
2.4795E-001
2.0719E-001
6.0344E-002

-3.4593E-001
9.1733E+000

5:14:31 ?M

Peak CPS
% Uncertainty

1
1
1
2
1
5,

.62

.17

.88
,88
66
19

1.45
3.28
3.25

31.87
9 . 2 6

11.1 Cp

2 ^ 6 3
50 .60

-105.68
35.86
74 .78

1.93
26.68
56.60
21.77
40.08

2.07
4.52

18.30
0.50

-114.78
-41.80

1,
5,

43.50
13.28
12.47
29.21
2 4 . 8 4

1.67
3496.87
3496.88

22.90
1.95

55.94
28.53
14.64
11.42
13.69
4 2 . 4 0

-21.68
1.32

,07
,70
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Peak
No.

m 62
63

M 64
m 65

66
67
70
71
72

M 73
m 74

75
77

M 78
m 79
m 80
M 81

83
84

M 85
m 86
m 87
m 88
m 89
m 90

92
. • 93
M 94

96
97

M 98
m 99 '
mlOO
m!02
m!03
m!04
M105
ml06
107

M108
m!09
110
111

M112
ml!3
115
116
117
118
119
120

Enerav
(kevT

523.09
534.lv
5 4 6 . 5 o
549.70
562.71
571.82
651 .'32
658.48
665.71
702.66
707.47
719.94
755.53
763.43
768.57
772.48
732,32'
795.' 11
30t.4J
817.09
821.68
825.42
830.69
835.86
840.32
878.50
893.58
904.41
926.71
934.23
952.24
958.67
964.92
975.87
982.35
988.17
1033.42
1040.78
1052.29
1065.29
1069.75
1078.90
1094.01
1103.94
1110.74
1133.82
1155.31
1164.37
1172.39
1182.20
1207.77

1C45E-OC2

Peak Size in
Counts per 3econ;

4.8960E-OG2
9.
i _
1.5879E-001
8.4782E-Q01
3.2189E-001
8.2121E-002
-3.2014E-002
7.0007E-001
3.5924E-001
1.9506E-001
2.0041E-001
7.6420E-001
3.8854E-001
1.7870E+OCO
9.7235E-001
3.9556E-00:

4.3647E-OC2
7.0316E-002
1.0810E-001
4.3191E-001
1.2589E+000
8.7981E-001
-4.9126E-002
1.6169E-001
5.0453E-001
1.5981E-002
9.9665E-001
2.3273E-002
1.4335E-001
3.3601E+000
7.1664E-002
9.9454E-002
1.5754E-001
1.1968E-001
7.7369E-002
5.4441E-002
1.2409E-001
6.3095E-002
3.5227E-001
2.4325E-001
2.8915E-002
1.1468E-001
8.3081E-002
5.4529E-001
-2.2222E-003
-1.8895E-003
3.8757E-OC2
1.4072E-001

Peak CPS
5 Uncertainty

102.30'
6 8 . 7 0
16.32
16.43

7 . 4 7
19.32
85.76

-115.70
11.24

8.00
13.93
30.05
10.22

6.11
1
2.

78
77

- .68
1.95

11.40
4 2 . 0 4
25.14
16.39

4.63
2.03
2.59

-49.93
21.88

4 .09
264.82

4 . 6 2
63.74
11.08
1.05

19.04
14.05
9.31

11.96
17.29
57.53
11.71
21.57
10.57
21.06
42 .65
41.69
35.44

8.12
-1067.7
-1058.8

92.57
20 .29

r
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?ea<
No.

121
M122
mi 2 3
M124
m!25
126
127

M128
m!29
m!30
M131
m!32
M133
mi 3 4
Ml 35
ml 36

* *7 """

133
* * " "7 *"»

ml 40
m!41
m!42
M143
m!44
m!45
146

Mi 4 7
:?.149
m!49
ml50
ml51
m!52
•.ml 5 4
m!55
m!56
157

M158
m!59
160
161
162
163

Ml 6 5
m!66
m!67
Ml 6 8
m!69
170
171
1"2
173

Eneray
(kevf

1238.26
1247.01
1253 . 26
1281.06
1287.16
1303.40
1312.32
1341.81
1347.24
1352.64
1377.68
1385.20
1401.62
1407.95
1422.38
1431.35
1459.1"'
1480.54
1495.32
1501.66
1509.27
1512.71
1530.89
1538.40
1543.49
1557.01
1570.32
1574.72
1580.79
1588.02
1592.57
1598.95
1624.94
1630.48
1638.07
1649.92
1661.18
1666.61
1685.01
1694.06
1706.31
1729.34
1779.76
1782.78
1785.96
1805.76
1812.21
1838.12
1847.15
1872.38
1896.67

Peak Peak C?S

9.2420E-OC:
3.7356E-001
8.8347E-002
1.3800E-002
2.9949E-002
2.7512E-002
2.7277E-002
1.7367E-002
1.0758E+000
1.7105E-001
3.3451E-001
5.4576E-001
9.5536E-003
..372T--0 .-
2 . 6 ? 9 6E — 0 '.' "
1.7176E-00*.

2.5630E-OQ-.
4.9670E-001
1.9922E-001
8.7103E-003
1.3165E-001
1.0217E-001
7.5641E-002
1.3683E-002
1.3741E-002
3.1954E-001
1.4507E+000
1.4662E+000
5.9740E-002
1.3892E-001
7.5007E-001
2.2336E-00:
•3.0938E-Q02
2.0232E-001
8.2301E'-002
5.8423E-002
4.4709E-002
2.4706E-002
6.6685E-001
9.1686E-003
8.7790E-003
7.2498E-003
7.6083E-003
1.0383E-003
8.9489E-002
4.1291E-001
1.6322E-OC2.
3.7699E-002

5.39
15.34
4.46

14.82
.151.10
-63.08
38.90
38.71
58.61
2.06
8.33
4.62
3.25

-223.72
-223.66

17.60
153.69

3.33
5.50
3.39
7.12
87.22

. 6.74
8.25

26.61
73.37
72.82
4.25
1.60
1.59

18.60
8,30
2.38
5.45

-52.73
6.15
12.76
37.50
72.41
103.68
5.42

117.47
117.52
117.74
319.30
323.50
33.31
7.95

114.71
60.36
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Pea-: Energy
Pea-: C?S

174
175

1907.28
1934.53

Ml'76 1950.05
m!77 1958.06

2.5140E-OC:
2.1693E-002

.34.9o
;20.12
35.96
41.57

M = rirst pea-: i:i z T.ultiplet region
m = Other 'pea>: in a -ultipiet region
F = Fitted singlet

Errors quoted at 1.000 sigma



Nuc^de MDA Report 4/2./uu 5:14:41 rM 'a.cje j.j
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*++**++++*****+•

Detector Nar.e: DE7C2
Sample Gecrr.etrv: bl
Sample Title: 2000034003A
Nuclide Library Used: C:\GENIE2K\CAMFILES\NATURAL.NLB

Nuclide
Name

K-40
TL-208

BI-212

P3-212

BI-214

PB-214

RA-226
Ac-228

TH-230
TH-234

U-235

NP-237

AM-241

Energy
(keV)

1460.81
583.00*
860.00*
39.86

727.17*
785.42*

" 1620.56-
"74.51-
77. 11*
87.20*
89.30*

115.19*
238.63*
300.09*
609.31*
1120.29*
1764.49*
241.98*
351.92*
186.21*
338.40*
911.07*
968.90*
67.70
63.30
92.60*
143.76
163.35
185.71* "
86.00
108.00
143.25
59.54

Yield
• (%)

10.67
85. .80
12.00
1.10

11.80
2'.00
2.75
3 . c ̂

1 ~"' . 5 0
5.30
1 . " 5 '
0.60
44.60
3.41

46.30
15.10
15.80
7.49
37.20
3.28

12.01
29.00
17.46
3.73
3.81
5.40
10.50
4.70
54.00
12.40
1.27
0.43
36.30

(

4
6
3
1
3
i

^
_

1
3
i
3
4
5
J_ ,

2
2
2
1
6
1
1
1
9
8
4
2
5
3
2
2
5
9

Line MDA
(pCi/g )

4.4631E+001
6.8148E+000
3.1941E+001
1.2186E+001
3.4450E+001
1.4917E+002
1.2393E+002
- . Z COE'r uU j.

1.4865E+001
3.3391E+001
3373E+002
7548E+002
3725E+000
7978E+001
2101E+001
7800E+001
7450E+001"
6639E+001
0180E+001
3902E+001
8206E+001
0022E+001
5632E+001
0743E+001

8.9092E+001
4.1623E+001
3588E+001
4904E+001
8814E+000
9963E+001
1917E+002

5.7503E+002
9.4361E+000

Nuclide MDA
(PCi/g )

4.46E+a01
6.81E+000

1.22E+001

1.21E+001

1.02E+001

6.39E-r001
l.OOE+001

9.07E-r001
4.16E+001

3.88E+000

3.00E+001

9.44E+000

Activity
(pCi/g )

2.9036E+OOC
5.2399E+00:
6.1778E+00;
1.9601E+00:
9.7139E+00."

1.0573E+UI
1 . 5 3 6 2 E - ."'
1.2724E+00.
1.3933E+00.
4.4340E+00
1.1935E+00.
1.4099E+00-
1.2824E+00-"
7.7599E+00:
8.8997E+00:
1.0177E+00'
1.3053E+00.
7.1607E+OC
9.8109E+0'"
1.4297E+OC
1.6010E+OC

-1 2200E
6.3219E+OC
1.5316E+OC
1.7605E+00
6.2286E+00
5.9592E+00
1.1169E+00
3.1865E+00
3.3543E+OC
2.2997E+OC

0 =

Nuclide identified during the nuclide identification
Energy line fou^.u in the spe::t::u:r.
MDA value not calculated
Half-life too short to be able to perform the decay correction



Spectral Datt

1 4e*005 '

• ROM i : ROI2

1.2e+005-

1e+005-

o 8e+004

«
6e+004

s

"j^^nn* .

•
i

!
j

i
i

:

I

500 1000 1500
Energy (keV)

2000 2500

Oatasourc*:
UwTlfiw:
fUal Tint*:
Acq. Start:
StMt:
Stop:

DET02
2700 MC
2781 i*c

4727/00 4:08:00 PM
1 : -0.20 (k*V)

40M : 2044.M (k*V)
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SAMPLE ID

2000034001 A
DUP

200Q034002A
2000034003A

DUP
2QO&94004A
20o|p4p05A
2dOoil4p06A
2000034007A
2000034008A
20Q0034009A
20000340 10A
20QJJ||34011A
200W34012A
2001)03401 3 A
200fl034014A
200003401 5A

2000034016A

200003401 7A
20000S4018A
200003401 9A
2000034020A
2000034021A
2000034022A
2000034023A
2000034024A
2000034025A
2000034026A
2000034027A
20000J4028A
2000034029A
2000034030A
2000034031 A

DATE
ANALYZED

4/26/00
•4727/00
4727/00
4/27/00
4/27/00
487/00
4/26/00
4127/00
4/27/00
4/27/00
4/27/00
4/27/00
4/26/00
4/26/00
4/26/00
4/26/00
4/26/00

4/26/00

4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00
4/27/00

PCI/G
AC228
BDL
BDL

2.4
2112.8
2060.3
370.0

BDL
151.6

3.5
29.6
3.2

27.7
14.7

BDL

BDL

5.2
2.9
6.8

4.3

3.0
5.8

170.0
216.1
226.0

BDL
BDL

63.2
6.2
9.3

2000034032A 4/27/00

BDL
BDL
BDL
BDL

BDL

ERROR MDA

0.2
37.8
42.1
7.6

3.9
0.4
1.1
0.2
1.0
0.8

0.4
0.2
0.6

0.4

0.2
0.5

4.2
4.7

18.8

1.6
0.4
0.8

1.2
0.7
0.6

13.1
27.6
4.6
0.7
4.2
0.8
1.7
0.9
3.6
1.4
0.6
1.1
1.2
1.5
0.0
1.0
0.0
0.8
1.5
1.5
4.6
2.9
6.9
0.6
1.3
2.7
1.1
1.8
0.9
0.8
1.1
1.8
0.0
0.8



QC REPORT

analyte AC228
project 20000340

units pCi/g
sample id

' result error
blank NO
Ics 1076.00 81214
sample 2110.000
md 2060.000

Known %roc npd

1073 100.3%

2.4%
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% MOISTURE

27-Apr-OO 10:00

SAMPLE ID EMPTY PAN

2000034001 A

2000034002A
2000034003A

2000034004A
2000034005A
2000034006A
2000034007A
2000034008A
2000034009A
20000340 10A
2000034011 A
2000034012A
20000340 13A
20000340 14A
200003401 5A

MO
200003401 GA

200003401 7A
200003401 8A
200003401 9 A
2000034020A
2000034 021 A
2000034022A
2000034 023 A
2000034024A
2000034 025 A ,
2000034026A
2000034027A

2.1682

2.1579
2.2250

2.1550
2.1804
2.2135
2.1703
2.2436
2.1851
2.1788
2.1795
2.1783
2.1852
2.1869
2.1702
2.1887
2.1801

2.1732
2.1793
2.1576
2.1669
2.17.52
2.1991
2.1788
2.1612
21636
2.1755
2.1719

SOIL + PAN

4.6626

4.3296
4.3155

4,2843
4.1737
4tt*54
4J550
4.5920
4.4235
42334
4.4073
4.4732
4.2061
4.3860
4.4454

- 4.2682
4.1916

4.5296
4.5844
4.4169
4.2084
4.3319
4.3266
4.3217
4.3553
4.7668
4.1815
4.2303

WET SOIL DRY PAN + SOIL

2.4944

2.1717
2.0905

1M293
1 .9933
1.9819
-..0947
2.3484
2.2384
2.0546
2.2278
2.2949
2.0209
2.1991
22752
2.0795
2.0115

2.3564
2.4051
2.2593
2.0415
2.1567
2.1275
2.1429
2.1941
2.6032
2.0060
2.0584

4.5840

4.2085
3.8180

3.7491
3.8948
4.0441
3.9140
4.1336
4.3357
3.7749
3.9381
4.2798
4.0200
3.9557
4.0975
3.8994
3.7994

4.2019
3.7100
4.2547
4.0285
4.0611
38090
42121
4.1596
4.3970
3.8707
3.8096

DRY SOIL 1

2.4158

2.0506
1.5930

1.5941
1.7144
1.8306
1.7437
1.8900
2.1506
1.5961
1.7586
2.1015
1.8348
1.7688
1.9273
1.7107
1.6193

2.0287
1.5307
2.0971
1.8616
1.8859
1.6099
2.0333
1.9984
2.2334
1.6952
1.6377

fa MOISTURE

3.15%

5.58%
23.80%

25.14%
13.99%
7.63%
16.76%
19.52%
3.92%
22.32%
21.06%
8.43%
9.21%
19.57%
15.29%
17.74%
19.50%

13.91%
36.36%
7.18%
8.81%
12.56%
24.33%
5.11%
8.92%
14.21%
15.49%
20.44%

DWF

1.033

1.059
1.312

1.336
1.163
1.083
1.201
1.243
1.041
1.287
1.267
1.092
1.101
1.243
1.181
1.216
1.242

1.162
1.571
1.077
1.097
1.144
1.322
1.054.
1.098
1.166
1.183
1.257

TS

96.85%

94.42%
76.20%

74.86%
86.01%
92.37%
83.24%
80.48%
96.08%
77.68%
78.94%
91.57%
90.79%
80.43%
84.71%
82.26%
80.50%

86.09%
63.64%
92.82%
91.19%
87.44%
75.67%
94.89%
91.08%
85.79%
84.51%
79.56%



Sheetl

2000034028A
2000034029A
2000034030A
2000034031A
MD
2000034032A

2.1752
2.1681
2.1829
2.1622
2.1860
2.1638

4.6986
4.4295
4.5467
4.2252
4.2203
4.6083

2.5234
2.2614
2.3638
2.0630
2.0343
2.4445

4.4710
4.2503
4.1502
4.0382
4.0781
4.4413

2.2958
2.0822
1.9673
1 .8740
1.8921
2.2775

9.02%
7.92%
16.77%
9.16%
6.99%
6.83%

1.099
1.086
1.202
1.101
1.075
1.073

90.98%
92.08%
83.23%
90.84%
93.01%
93.17%

TECHNICIAN

LAB

%MOISTURB RPD
%TOTAL SOLIDS RPD

14.8%
2.9%

O:\EXCEL\ANALYSES\INORGANICS\LOD - MOISTURE\[20000340.XLS)Sheet1
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A N* A L Y .

:eport Generated On

Sample Title
Jpectrum Description
Sample Identification
Cample Type
Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

-Jample Size

Sample Taken On
Acquisition Started

Live Time
/.eal Time

soil
bl*

5.00
1 - 65535
1 - 65535
0.500 keV

2.200E+002 g

4/19/00 4: Of:'" rM
™ 4:09:47 PM

2700.1 seconds
2777.9 seconds

Energy Calibration Used Done On
Efficiency Calibration Used Done On

4/26/00
4/26/00



interference Corrected Activity 472"7/00 5:16:23 ?M Pace

N R E

Nuclicie Library Used \GENIE2K\CA!-:FILE5 \.VA7URAL.XL3

Nuclide
Name

TL-208

BI-212

4̂̂-212

id ' •
Confidence

0.800

0.747

1
0 _ CJQQ

Energy
(keV)

583.00*
360.00
39.86

727.17*
785.42*
620.56*
74.91*
"7*7 "! 1 »

Yield
(%)

85.80
12.00
1.10

11.80
2.00
2.75
9.60

1 " . 5 :~'

Activity
(pCi/g )

5.13188E+001

9. 02758E+001
4.56873E+001
1 . 1 1 5 2 j '•. - J i ."
: . 51?21E+002
\ . 2 '. •/ ?3E*002

Activity
Uncertainty

2.16595E-t-000

5.39016S+000
1.74795E+001
1.79057E+001
7.01247E1+000
5. 54037E-00"

c . ^ 0 ,

BI-214

PB-214

RA-226
Ac- 2 2 8

£235

39. SO-
ll 5.:. 9*
2 3 8 . 6 3 -
3 0 0 . 0 9 *

0.514 609.31*
1120.29
1764 .49

0 .686 241.98
351.92*

0.991 186.21*
•^ iQf. ~ 3 8 . 4 0 *

911.07*
968.90*

0.562 143.76
163.35
185.71*

1 75
i •* ~'ij . O ̂

4 4 . 6 0
3 . 4 1

4 6 . 3 0
15.10
15.80

7 . 4 9
3 7 . 2 0

3.28
i ~ QT

29 .00
17.46
10.50

4 . 7 0
54.00

3. 32098E + 002
-4.40J81E-r.001
1.44434E+002
1.36775E+002
1 .28648E+001

1.35269E+001
3.51534E-r001

1.43829E+002

1.78377E+001
6.27239E+OQ1
1.63624E+001
1.53948E+001
1.18293E+000

1.61553E+000
1.25269E+001
1.34810E+001
4.90306E+000
5.59776E+000

2.13522E+000 7.61665E-001

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 0.500 keV
Nuclide confidence index threshold = 0.30
Errors quoted at 1.000 sigma



Interference Corrected Activity Report 4/2'7/00 5:16:22 PM Paae

***** I N i1 ~

•

Nuclide
Name

TL-208
BI-212
PB.-212
BI-214
PB-214

? RA-226
Ac-228

? Tj-235

'? = nucli

R F E R E NT

Nuclide
Id

Confidence

0.800
0.747
0.999
0.514 '
0.686
0.991
0.994
0.562

de is part c

C E C 0 R R

Wt mean
Activity
ipCi/g

5.131884E+001
8.832460E+001
1.453464E+002
1.286482E+001
1.352694E+001
3.515339E+001
1.398004E+002
2.135223E+000

~ an ur.deterrr.ir

E C T E D R E P O R T *****

Wt mean
Activity
Uncertainty

2.165951E+000
4.950076E+000
3.373216E+000
1.182926E+000
1.615530E+000
1.252694E+001
3.55754SE+000
7.616648E-001

:ed solution

3 = n'-clide contains er.erav lines not used in Weiahted Mean Activity

Errors quoted at 1.000 sigma



Interference Corrected Activity Re: •J/2VCO 9 ~ DM

Peak Locate Fre.T. Char.ne
Peak Locate To Channel:

Peak Energy
No. ike")

1
M 4
m 7
m 8

9
11
12
14

m 16
1 /
•» ~\

M 1 Q* * j. ̂

21
24
25
26
30
32
33
34

M 36
M 38
.-a 39

46.73
84.24
93.29
99.48

j. Go . 4 -
129.11
154.08
209.29
241.07
9 -, :~! -, ̂

295.21
327.95
409.41
462.96
510.69
772.25
794.96
835.51
860.55
964.72
1587.38
1591 . 56

Peak Size in

4.4304E-OC1
4.3029E-001
1.1537E+000
1.9126E-001
1.3203E-OG1
4.9218E-001
1.2349E-001
5.7766E-001
5. 9627E-OGI

1
2
L

^5
4
i
3
1
1
8
*

.9362E-:,.:

.3331E-001

.0776E-001

. J629E-001

.4246E-001

.3238E-002

.6915E-001

.3765E-002

.8825E-001

.6978E-001

.2309E-002

. 1459E-001

M = First, peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted -singlet

•J.9

9.25
1 Q 7*1

"g!i2
33.67

25.35
7.15

28.65
5.93
5.27
7.34

Errors quoted at 1.000 sigma



Nuclide MDA Report 4/27/00 5:16:25 PM Page 7

» » * * * N

Detector Name:
Sample Geometry:
Sample Title:
Nuclide Library

DET03
bl
2000034006.-
^: \ o ~.«- £. i r> s •_- » f " — - .- ~ \ \T-wrnTT'-;-*-.'•-•." _*j^o \n,tt.i Lrv.-i_

•*•

+

-

+

+

+
+

+

Nuclide
Name

K-40
TL-208

BI-212

P5-212

BI-214

PB-214

RA-226
Ac-228

TH-230
TH-234

U-235

NP-237

AM-241

Energy
(keV)

1460.81
583.00*
860.00
39.86
727.17*
785 42*
1620.56'
74.31'
77.11'
87.20*
S9. SO-
US. 19"
238.63*
300.09-
609.31*
1120.29
1764.49
241.98
351.92*
186.21*
338.40*
911.07*
968.90*
67.70
63.30
92.60
143.76
163.35
185.71*
86.00
108.00
143.25
59.54

+ = Nuclide identified

Yield
(%) '

10.67
85.80
12.00
1.10

^ i .-* r\
*. _ . O w

2 . 00
i. . ~.

9 . 6 0
17.50
6 . 3 0
* "7 —

0. 60
44. 60
3.41
46.30
15.10
15.80
7.49
37.20
3.28

12.01
29.00
17 .46
3.73
3.81
5.40
10.50
4.70
54.00
12.40
1 .2"
0.43
36.30

during

Line MDA
(pCi/g )

1.5783E+001
2.0344E+000
1.5977E+001
6.1771E-001
1.1976E+001
5. 6! 95E+001
4.3b05E-f001
7.5246E+000
3 . 7216E-I-000
1.0532E+C01
3.71.00E+001
2.0786E+002
1 .4633E+000
1.9131E+001
3.2014E+000
1.0427E+001
1.4755E+001
3.4177E+001
3.2291E+000
3.8996E+001
1.0.725E+001
3.9185E+000
5.0160E+000
2.4953E+001
2.0142E+001
2.0751E+001
7.7691E+000
1.6824E+001
2.3686E+000
9.1764E+000
6.6097E+001
1.8980E+002
1.9767E+000

Nuclide MDA
(pCi/g }

1. 5BE + 001
2.03E+000

6. ioE-001

^ . -2 C £- ~"~ '*.''*_' -,'

3.20E+000

3.23E+000

3.90E+001
3.92E+000

2.50E+001
2.01E+001

2.37E+000

9.18E+000

1.98E+000

Activity
(pCi/g )

7.3165E+OCC
5.1319E+001
6.0087E+001
O.OOOOE+000
9.0276E+001

C'687E+0- J^
1. il53E+Oi.-§^
1.5182E+OG2
1.2190E+00:
1.4233E+002
3.8210E+002

-4 .4008E+001
1.4443E+002
1.3677E+002
1.2865E+001
1.5830E+001
2.2782E+001
9.0607E+002
1.3527E+001
3.5153E+001
1.3728E+002
1.3704E+002
1.4383E+OOA

-5 . 0138E+00^^
1.7263E+001
1.3235E+002
2.4292E+000
-1.2489E+001
2.1352E+000
2.2583E+001
-2.4903E+001
5.7189E+001

-1.0588E+000

the nuclide identification
* = Energy line found in the spectrum
> = MDA value
@ =-Half-life

not calculated
too short to be able to perform the decay correction



Spectral Data Plot
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G A M M A S P E C T R U M A N A L Y S I S
• **»*«•
+ + * * *

rport Generated dr.

ample Title
pectrum Description
ample Identification
ample Type
imple Geometry

•-•ak Locate Threshold
eak Locate Range (in channels)
eak Area Range (in channels)
•ientification Energy Tolerance

irr.ple Size

ample Taken On
•quisi t ion Started

:ve Time
:ai Time

.̂',) J ̂  J J 'i 0 A (Jr.

bl

5 . -jvl'
1 - 65535
1 - 65535

.0.500 keV

1.930E+002 g

4/19/00 4:00:00 PM
• o . = - . - > ̂  ~v

2 " ''. I' . 1 seconds
2"C1 .4 seconds

Energy Calibration Used Done On
Efficiency Calibration Used Done On

4/26/00
4/26/00



Interference Corrected Activitv Reoort 4/27/00 11:51:44 AM Page 3

Sample Title: 2
Nuclide Library Vsed: C : \GEMIE2K\C.:---!FILZS\XAT'JRAL . NL3

Nuclide
Name

TL-208

BI-212

Ps-212

BI-214

P3-214

Ac-228

Id Er.erav
Confidence (keV;

0.810 583.00*
860.00

0.450 39.86
727.17*
1 Q C. 1 O
/ O -^ . *t i.

1620.56
J. 9^6 74.51'

77. 11*

89. SO-
ilS. 19
236.63'
300.09*

0.5 1"7 609.31*
1120.29
1764.49

0.683 241.98
351.92*

0.990 338.40*
911.07*
963.90-

V i e 1 ci
(*)

85.80
12.00
1.10

11.80
o ri".^. . J w
2.75
y . o C-

' 1 c. r.
J. • • W v

li^S
0.60

44.6 C
3.41

46.30
15.1 C
15.80
7.49
37.20
12.01
29.00
"* ~" " •* !-•

Activity
(pCi/g ) Uncertainty

8.60543E+000 5.48412E-001

1.66799E+001 2.54139E+000

c c t -

5.43590Er001

2 . 9590 oE-r 001
2. 15629E+001
4.51901E+000

1 .40327E+000
1.70400E+OCO
4.60069E+000

3.50S63E-i-OOC
3.30898E+000
5.53925E-001

6.07282E+000 7.94114E-001
2.31929E+001 2.86553E+000
2.15018E+001 1.53370E+000
2.05670E+001 1.97747E+000

*'= Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 0.500 keV
Nuclide confidence index threshold = 0.30
Errors quoted at 1.000 sigma



Interference Corrected Activif Report 4/27/CO 11:51:44 AM Page

R £ ?

Nuclide
Name

TL-208
BI-212
PB-212
BI-214
PB-214
Ac-223

Id
Conf iden

' 0.810
0.450
0.986
0.517
0.683
0.990

ce
Activity
(pC i/g >

8.605427E+OQO
1.667991E+001
2.894806E+001
4.518008E+000
6.072822E+000
2.146056E+001

Wt mean
Activity
Uncertainty

5.484116E-001
2.541392E+000
8.541554E-001
5.539253E-001
7.941142E-001
1.116195E+000

? = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains e -.z . iir : t used in Weighted Mean Ac

Errors quotea siarr.a



Interference Corrected Activif 4/27/00 11:51:44 AM Page 5

Peak
No.

I
m 6

7
9

M 10
12
15
19

Peak I, o c s *~ ??
Peak Locate

Energv
(keV)

46. '61
93.24
209.28
270.08
295.25
327.93
510.67
860.57

rrom Ch an*". °1 '
To Channel: 4

Peak Size in

09

Counts per Second

2 . 5573E-GC1
1.3301E-001
7.0533E-002
8.1075E-002
6.3184E-002
3.7020E-002
9.6284E-002
2.5589E-002

M = First peak in :-. multiplet region
m = Other peak in a multiple*: region
F = Fitted singlet

Peak CPS
Ur.certai:

6.11
7.39

18.26
16.63
9.79

23.62
11.61
17.70

Errors quoted at 1.000 sigma



Nu'cl: Je MDA Report 4/27/00 11:51:46 AM Page 6

Detector Name: DET03
Sample Geometrv: bl
Sample Title: " 2000034010A
Nuclide Library Used: C:\GENIE2K\CAMFILES\NATURAL.NL3

Nuclide
Name

K-40
TL-208

BI-212

P3-212

BI-214

PB-214

RA-226
Ac-228-

TH-230
TH-234

U-235

NP-237

AM-241

Energy
(keV)

1460.81
583.00*
860.00
39.86

727.17*
785.42

' 1623.56
74.81*
77.11-
87.20'
89.30*
115.19
238.63*
300.09*
609.31*
1120.29
1764.49
241.98
351.92*
186.21
338.40*
911.07*
968.90*
67.70
63.30
92.60
143.76
163.35
185.71
86.00
108.00
143.25
59.54

Yield
(%)

10.67
85.80
12.00
1.10
11.80
2.00
2.^5
9. 60

17.50
6.30
1.75
0.60
44.60
3.41
46.30
15.10
15.80
7.49
37.20
3.28
12.01
29.00
17.46
3.73
3.81
5.40
10.50
4.70
54.00
12.40
1.27
0.43
36.30

(

1
9
7
7
7
3
2
3
1
A
-i

1
6
1
9
1
6,
8,
1,
1
1
5
2
4
1
9
9
3
8
8
4
3
9
9

Line MDA Nuclide MDA
(pCi/g ) (pCi/g )

.1663E+001 1.17E-r001
,8646E-001 9.86E-001
9846E+000
0414E-001 7.04E-001
0900E+000
8043E+001
4988E+001
5726E+000 1.26E-000
7461E+000
8607E+000

1.7066E+001 .
3350E+001
2592E+000
8918E+000
4159E+000 1.42E+000-
3702E+000

8.6506E+000
5868E+001 1.62E+000
6243E+000
3435E+001 1.34E+001
1290E+000 2.83E+000
8320E+000
1088E+000
1959E+001 1.20E+001
7986E+000 9.25E+000
2456E+000
6940E+000 8.2CE-001

8.4045E+000
8.1984E-001
4.2465E+000 4.25E+000
3.1864E+001
9.0239E+001
9.6335E-001 9.63E-001

Activity
(pCi/g )

1.2550E+OOI
8.6054E+OOC
1.3594E+001
O.OOOOE+000
1.6680E+001

3.2937E+C01
2.7348E+001
2.6170E+001
5.4359E+OC1
4.6323E+001
2.9591E+001
2.1563E+001
4.5180E'+000
4.7830E+000
4.5531E+000
-4.0520E+000
6.0728E+000
6.3377E+000
2.3193E+001
2.1502E+OOT
.2.0567E+OOV
-1.0527E+OOi
5.6604E+000
1.6495E+001
-1.9147E+000
2.2524E+000
3.3332E-001
5.2722E+000
3.7160E+001
-4.0296E+001
-1.9380E-001

•k =

= Nuclide identified during the nuclide identification
.Energy line found in the spectrum

> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction



Spectral Data Plot
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G A M M A S P E C T R U M A N A L Y S I S

-eport Generated On

'ample Title
pectrum Description
'araple Identification
ample Type
ample Geometry

eak Locate Threshold
eak Locate Range (in channels)
eak Area Range (in channels)
dentification Energy Tolerance

.ample Size

ample Taken On
.rquisition Started

ive Time
eai Time

• J / I V . O C •'••'• ": -4 ?M

2000034 025.-

son
bl

2.00
1 - 65535
1 - 65535

1.000 keV

1.920E+002 g

.4/19/00 6:00:00 AM
4/27/00 3:19:40 PM

2~70r'.l feccnds
2717.4 seconds

Energy Calibration Used Done On
Efficiency Calibration Used Done On

3/20/00
4/26/00



•rane

I D E

r* _ „_ * _ ™* i i_ ̂  1^O'^'>'~\T/t^'™'^1~
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IDENTIFIED NLTCLIDES

Nuclide
Name

K-40
TL-208

BI-212

Id Energy.'
Confidence (keV)

0'. 3-75
0. 979

0 . 8 4 9

GO c;

,. 1 D ;J . b 1 *

563 .00*
860.00*

39.86
727.17*
785 .42*

.520 .56*

87

BI-214

PB-214

RA-226
Ac-226

P̂l-230
TH-234

U-235

0

0

1
0

0
0

0

.997

.990

.000

.996

.898

.318

.606

3 9

115
. 238
300
609

1120
1764
241
351
18-6
338
911
968
67
63
92
143
163
185

. ?0

.19

.63

.09

.'31

.29

.49

.98

.92

.21

.40

.07

.90

.70

.30

.60

.76

.35

.71

*
•k
it

IT

*

*

*

*

*

*

*

*

*

*

*

o
44
3

46
15
15
7
37
3

_ t.
29
17
3
3
5
10
4
54

. 1. Z

.60

.60

.41

.3.0

.10

.80

.49

.20

.28

. 01

.00

.46

.73

.81

.40

.50

.70

.00

1
4
5
5
9
1
1
3
9
1
4
5
5

-2

4

1

Yield
(%)

1 G . 6 "."
85.30
12.00.
1.10

11.80
2.00
2 . ~5
9.60

i ~? .̂ ~*

6.30
1.75
0.60

44 . 60
3.41
46.30
15.10
15.80
7.49
37.20
3.28

12 . 01
29.00
17.46
3.73
3.31
5.40
10.50
4.70
54.00

Activity
(pCi/g ")

1.63799E-1-001
2.13913E+001
2.5894.3E+001

3.78217E+001
6.-63497E+001
2.50843E+001
3.66012E+001
" . 0"'2?QE-!-QCl
6.63263E+001
1 . 41"'30E-r002
4.78592E+001
5.99744E+001
5.28593E+001
9.82726E+000
1.46659E+001
1.28570E+001
3.40805E+001
9.95015E+000
1.99740E+001
4 . 66543ET001
5.48499E+001
5.50874E+001

-2.17421E+000

4.39984E+001

1.21323E+000

Activity
Uncertainty

2.6187GE+OOC
S .'f^rO'^^tr* f\ t*\ ^• T D C *i w *.* "~ \J \J X

2.10718E+000

2.58169E+000
1.26701E+001
9 . 0390 4E-;- 000
3.85905E+000
3 . 03S £3S-r 000
3.00938ErOOO
7.39306E+000
2.39826E+001
6.48389E+000
5.72363E+000
7.25106E-001
1.68128E+000
2.35802E+000
3.86558E+000
1.01631E+000
5.43236E+000
4 . 53636E+000
2.06123E+000
2.19815E+000
3.74719E+000

2.27547E+000

3.30540E-001

* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold =
Errors quoted at 1.000 sigma

0.30
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*******

mean
Activity
Uncertainty

618704E+000
857687E-001
436101E+000
666162E+000
407682E-001
829052E-001
432356E+000
428825E+000
747190E+000
.275469E+000
.305398E-OOI

e ar.aj.ysis
@ = nuciide contains energy lines not used in Weighted Mean Activity

Nuciide
Name

K-40
TL-203
BI-212
PB-212
BI-214
PB-214
RA-226
Ac-228
TH-230
TH-22-4
U-235

? = nucl
X = nucl

Id
Confidence

0.3"-
0.979
0.849
0.393
0.997
0.990
1.000
0.996
0.998
0.315
o : c o c

ide is part of
ide re^ect^d b

Activity
'cCi ' i ^

1 fi--703-7r^.QOi

2.201746E+OOI
3.795117E+001
7.360S94E^OOi
1.075380E+001
1.151028E+001
1.997405E+001
5.415551E+001
2.174213E+000
4.3998J-4E-C01
i ? i 3 ? "> o ̂  - •;> Q f;

an un:ieterr.ir.
•. ,• —>~^ -^ro"".-^^

TT^,

-
7

2.
i

6.
Q _
5.
1.
3.
•->
_3 .

ed s
-,, — ._.,

Errors quoted at 1.000 sigma
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Peak Locate From Channel:
n 3 ̂  «- O *: - -

Peak Energy-
No.

1
2

m 6
m 7

11
12
14
15

M 16
m 17
M "> Q
4 . .L — '

->. 20
21
24
25
26

M 27
29
30
33
34
35
36
37
38

m 40
42
43
45

M 46
m 47
m 48

50
51

M 52
in 53
m 54
m 55
M 57
m 58

60
M 61
m 62

64
65
66
67
68

^ "•

Ij -J

60
81
84
99
105
129
154
164
166
196
202
209
252
270
277
295
322
328
409
418
463
488
510
562
589
677
685
755
763
768
772
795
805
830
835
840
846
886
893
922
959
964
988

1000
1051
1078
1093

.ev;

. 4 3

.86

.29

.27

.79

.61

.15

.15

.60

.78

. 93 '

. 1 c
^ ~~. ̂  ••
£ f

.35

.40

.30

.01

.17

.61

.83

.25

.50

.91

.66

.33

.00

.46

.04

.80

.32

.36

.09

.68

.94

.84

.34

.83

.38

.07

.17

.20

.82

.39

.88

.96

.76

.41

Peak Size in
;ur.ts per Sec;

Peak GPS

3
6
2
9

-2
2
1

-2
-6

.5961E

.9212E

.9561E

.3336E

.7331E

.1367E

.9499E
2326E
9884E-
9997E-

2542E-
2590E-
0408E-
5547E-
2422E-
2454E-
6873E-
4532E-
3703E-
6296E-
5852E-
6531E-
576SE-
2492E-
0535E-
8951E-

1.7977E-
4.0785E-

2,
1.
3,
-1,
6,
9,
7,
•1,
2
1

6963E-
4499E-
3402E-
0587E-
8440E-
3045E

4.6024E
1.7345E
4603E
1031E
7295E
9864E
8397E
8070E
5708E
9230E
2222E
1432E

1.3036E-

-001
-002
-002
-001
-002
-002
-001
-001
-003
-003
- O C 2
-002
- O C I
-002
-001
-001
-001
-003
-001
-002
004
001
003
001
002
002
004
003
002
002
002
002
001
004
003
002
002
003
003
•003
003

•003
•002
•003
•004
•003
•002
003

• U n c e r t a n t

121.65
17.98

6.21
26.77

-146.63
15.00
36.78

-245.58
- 2 4 5 . 3 0

5C.13

1184.70
8 . 7 5

22 .67
4 . 8 9

138.08
11.19
24.30

-6053.6
13.23

2 5 4 . 7 6
5.50

4 0 . 6 7
4 4 . 2 4

-2097.8
-393.18

25.41
2 4 . 2 3
17.17
13.75
10.01

-896.57
36.48

9 . 6 6
18.66

102.81
230.88
228 .90

-244 .22
43.10

6.19
69.98

-2002.9
175.54

39.71
377 .24
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No. , >:e\

72
72
74
75

M 76
m 77
M 79
m 80
m 81
m 82

83
M 84
n 85
n 36

86
89

M 90
m 91

92
93
95
96
97

M =
m =
F =

1238.
1 2 4 c .
1293.
1332.
1443.
-i , <' — t

J.<1<1 / .

1495.
1501.
1509.
1513.
1556.
1579.
1587.
1592.
1630 .
1661.
1678.
1686.
1728.
1754.
1853.
1960.
1971.

First
Other

•J -}

-: 5

33
05
90
*-i *̂by
92
16
03
30
00
63
96
s"
b 1
37 '
72
66
69
i /
63
52
01

peak in a
peak in a

- .
.. .
3.

-2 .
2.
•*!

— •
T

7.
8.
1.
5.
7.
5.
4.
.

i .
- .

^ .
i.i. .

- 1 .
4.
2 .

:. -.- •- _
"TOG«"— t ~>7

9896E-003
3106E-003
2305E-004
q caq~-OC"O — ̂  .7 *-• w \- .

0042E-002
4640E-003
0336E-003
0649E-002
5454E-003
0072E-003
3565E-002
6153E-002
393.""- '"-
896---X3
2 7 9 7 E - " -
5491E-004
2013E-CC.;
3237E-003
4014E-004
3013E-002
7983E-003

multiplet region
multiplet region

Fitted singlet

85.60
-161.22
1472.47
1472.50
23.98
29.78
27.87
22.85
65.84
32.88
8.63
9.44

i c; QQ
^. —' • ̂  ̂

142. 17
314.93
315.14
31.11

133.19
-2626.8

66.92
90.78

Errors quoted at 000 siarr.a
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Sample Geometry: bl
Sample Title: 20G0034025A
Nuclide Library Used: C:\GENIE2K\CAMFILES\NATURAL.NL3

Nuclide
Name

K-40
TL-208

BI-212

rE-I 12

BI-214

PB-214

RA-226
Ac-228

TH-230
TH-234

U-235

NP-237

AM-241

Energy
(keV)

1460.81*
583.00*
860.00*
39.86

727.17*
785.42'

' 1620.56'
*•• « o *

77 . 11'
87.20-
8?. 80*

115.19*
238.63*
300.09*
609.31*
1120.29*
1764.49*
241.98*
351.92*
186.21'
338.40*
911.07*
968.90*
67.70*
63.30
92.60*
143.76
163.35
185.71*
86.00
108.00
143.25
59.54

Yield
(%)

10.67
85.80
12.00
1.10

11.80
2 .'0 ?
2.75
'? . "i ~

17.50
6.30
1.75
0. 60

44.60
3.41

46.30
15.10
15.80
7.49
37.20
3.28

12.01
29.00
17.46
3.73
3.81
5.40
10.50
4.70
54.00
12.40
1.27
0.43
36.30

(

7
6
4
9
5

ôf.
•'•
4

7
2
7
9
1

1
4
5,
4
1.
i

• 6,
2
2
1.
2,
8
4
1
9
6
4
1
2

Line MDA
(pCi/g )

7.1512E+000
6.4965E-001
4.8872E+000
9.2771E-001
5.9804^+OGO

2.S078E+001
-* ~ *; i" ~* .-. -\.-,
^- •_ _* . Hi "f" *_• J •_•

3.:.085E+000'

2."7893E+001
8398E+001
0464E-001
1477E+001
7899E+000

4.3373E+000
9765E+000
.8398E+000
7417E+000
6299E+001
4002E+000
2888E+000
7648E+000

1.2575E+001
0493E+001
7368E+000
7888E+000
0787E+001
9001E-001
4616E+000
3076E+001

1.1615E+002
2.1060E+000

Nuclide MDA
(pCi/g )

7.15E+000
.6.50E-001

9.28E-001

1.79E+000

1.74E+000

1.63E-r001
2.29E-000

1.26E-001
8.74E-rOOO

9.90E-001

6.46E+000

2.11E+000

Activity
(pCi/g )

1.6380E+001
2.1391E+001
2.5394E+001
O.OOGOE+OCC
3.7822E+001

2.5084E + 00'
5 . ecu IE-;- '.• '. '-
7.0727E+001
6. 6326E+0:?".
1.4173E+002
4.7859E+001
5.9974E+001
5.2859E+001
9.8273E+000
1.4666E+001
1.2857E+001
3.4081E+001
9.9502E+000
1.9974E+001
4.6654E+001
5.4850E+OOI

8.6654E+00.
4.3998E+001
3.3857E+000
1.2572E+000
1.2132E+000
1.5030E+001

• l . . ?032E+001
3.8659E+001
-7.1429E-001

= Nuclide identified during the nuclide identification
= Energy line found in the spectrum
= MDA value not calculated
= Half-life too short to be able to perform the decay correction
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